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The final aim of any biosensor technology is the development of a fully integrated, 
cheap, portable and reliable single platform, able to detect and identify simultaneously 
different molecules in real time with high sensitivity, even at the single cell and single 
molecule level. Biosensors based on microcantilevers offers many of the properties 
required for that goal, such as a tiny sensor area, a label-less detection method, low-cost 
fabrication and mass production, and compatibility with CMOS (complementary metal-
oxide semiconductor) technology that can be easily scaled up. The working principle of 
nanomechanical transducers, and specifically of cantilevers, involves the translation of 
the biochemical reaction occurring on top of the cantilever surface into a mechanical 
motion. Any change produced on the sensing layer as a consequence of an external 
stimulus will cause a response of the microcantilever [1,2].  
 
Here, we give an overview of our work on the development of novel biosensing 
platforms based on microcantilevers for real-time and label-free diagnostics and their 
integration in point-of-care devices. Our work involves the design and fabrication of 
high sensitive arrays of microcantilevers, microfluidic encapsulation, 
biofunctionalization (external and in flow) and final set-up integration with the 
detection subsystem. We have developed alternative set-ups configurations to broaden 
the application range and to improve the sensitivity and multiplexing capabilities for 
working with arrays up to 20 microcantilevers. Our nanomechanical platforms have 
been successfully applied in the environmental and genomic field, with the detection of 
toxic pesticides [3] and DNA hybridization [4], and are currently under evaluation for 
the detection of bacteria and single-point DNA mutations. 
 
 
Acknowledgements 
We thank the financial support from Jun de la Cierva program (MICINN-JDC) and 
Fundación M. Botín. 
 
References 
[1]  M. Alvarez and L.M. Lechuga, Analyst 2010, 135, 827-836. 
[2]  L.G. Carrascosa, et al., TrAC Trends in Anal. Chem. 2006, 25, 196-206. 
[3]  M. Alvarez et al., Biosens. & Bioelectron. 2003, 18, 649-653. 
[4]  M. Alvarez et al., Langmuir 2004, 20, 9663-9668. 
 
 
 
